Although there is a relationship with dental caries, the evidence is but meager to suggest any association between sucrose ingestion and the development of atherosclerotic heart disease, diabetes mellitus, or obesity. A task force of the American Society for Clinical Nutrition recently reached essentially the same conclusions. 2 ' 3 In fact, that panel rated the evidence linking carbohydrate ingestion with the development of atherosclerosis or diabetes to be extremely weak. 4 On the other hand, the association between obesity and non-insulin-dependent diabetes mellitus is very strong and has been observed consistently and uniformly in all studies. 5 It is therefore the purpose of this editorial to reflect on some interesting observations on the interrelationships between nutrient intake, adiposity, and disease.
Adiposity reduces longevity. 6 " 8 With increasing degrees of obesity, there is greater excess mortality. Based on this fact, we proposed, a number of years ago, that if we extrapolated this relationship toward zero, then if one weighed nothing, one would live forever. We pondered the implications of this in both physical and metaphysical terms. It was consistent with the physical law that an object of infinitely small mass would move forever at the speed of light. In metaphysical terms, it may have been the answer to the "soul," persisting forever without mass. However, at least two studies have reported excess mortality among the extremely lean as well as the obese. 9 " 11 In the general population in the United States, lowest mortality is observed among those around average weight.
7 " 8 ' 11 Moreover, the increase in mortality with increasing obesity is not a linear relationship. 8 The most dramatic effect of obesity is on death rate from diabetes mellitus.
6 " 8 Thus, adiposity markedly increases both the risk of developing diabetes and of succumbing to diabetes.
Adiposity is assumed to result from caloric intake in excess of energy expenditure. Thus, it is intriguing that several studies have found that total food energy intake has a highly significant inverse correlation with adiposity. 12 16 A recent British study examined three large population groups, totaling more than 3500 persons, and found this inverse correlation to be present among all groups. 12 Highly significant inverse relationships were also observed between adiposity and both total carbohydrate intake and sucrose intake. Intentional restriction of food intake by obese patients could not account for the results, which were not affected by excluding such individuals from the analysis. In addition, the relationship was not restricted to the obese, but was noted throughout the whole range of body weight. The authors interpreted their findings as indicative of concomitant decreased energy expenditure in obese individuals, namely, that both average energy consumption and expenditure were lower, implying that "energy throughput" (average energy intake and output) is lower. It is impossible to determine whether a low energy throughput state is the cause of adiposity or a consequence of it, or whether both result from some third factor. Low energy throughput appears to be harmful in terms of risk of coronary heart disease. 17 High energy throughput may be beneficial in terms of coronary risk, 17 with "vigorous exercise" particularly so. 18 In addition, physical training improves glucose tolerance in individuals with non-insulin-dependent diabetes mellitus. 19 " 21 Disordered cellular thermogenesis, whether mediated via the sodium pump, 22 variations in energy flow through futile cycles, 23 or some other mechanism, could have an important role in the genesis and/or perpetuation of obesity. The consequence of such disordered thermogenesis would be a reduction in energy requirement necessary to maintain weight. In antiquity, significant survival benefits were surely derived from such efficient energy balance. Because the relationships between regulation of energy consumption, energy expenditure, and cellular thermogenesis are complex and not well understood, we shall not dwell upon them.
The above-cited British study also noted that although blood glucose concentration was directly correlated with adiposity, it also tended to be inversely correlated with nutrient intake. 12 These findings also support other earlier reports. 24 ' 25 They very well may be phenomena secondary to the stronger inverse correlation between nutrient intake and adiposity, and the established diabetogenic effects of adiposity.
What then are the clinical implications of these observations? First, when overweight individuals report food intake to be lower than our preconceptions might dictate, we should not assume that they are untruthful. Second, we should recognize that weight reduction may require greater restriction of energy intake than ordinarily predicted, due to lowered initial energy intake, possible disordered thermogenesis, and poorly understood adaptive mechanisms which tend to conserve weight. Our clinical experience suggests that nutrient intake must be less than 1000 kcal daily to achieve weight reduction in most overweight adults, and that successful weight reduction in clinically obese adults requires a semistarvation dietary regimen (e.g., 600-800 kcal/day). Third, physical activity is crucial to the correction of the low energy throughput state, and may have disproportionately high benefits in promoting weight reduction. Indeed, even promotion of walking (without concomitant alteration in dietary habits) has been shown to lead to weight reduction, with a direct correlation between amount of walking and amount of weight reduction. 26 ' 27 Fourth, since non-insulindependent diabetes mellitus is a disorder of adiposity and inactivity, the same measures (weight reduction and promotion of physical activity) are mainstays of treatment of this condition.
Finally, lest the undiscerning reader be tempted to extrapolate too far (as we did in our earlier hypothesis!), we will close by quoting a cautionary note included by Keen et al. in their study finding an inverse relationship between energy intake and adiposity:
12 "The inverse relation between food energy intake and adiposity in a population does not, of course, mean that it applies within an individual-that is, that if he eats more he will become less adipose. Nor does it apply to differences between populations; starving people will clearly be less adipose than those with plenty to eat." 
